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Sphere of Influence in South Africa," illustrated with a map in 
colors ; Professor Max Miiller writes on " Some Lessons of An- 
tiquity ;■" Mrs. Lynn Linton continues her series on " The Charac- 
teristics of English Women," and Mme. Blaze de Bury treats of 
" The Decadence of French Thought ; " and J. D. Bourchier writes 
a timely paper on " The Heritage of the Hapsburgs." Other 
articles include "Australia in 1888," by the Earl of Carnarvon; 
"" Obstruction and its Cure," by Sir G. Baden-Powell; and "The 
London Water-Supply," by Dr. Roose. 

— A " History of West Virginia," from 1732 to the present time, 
has been written by Professor Virgil A. Lewis of Mason City, 
Mason County, W.Va. Only a limited number of copies will be 
published, and they will be sold by the author. " Professor Lewis," 
says the Evening Post, " has carefully examined all authentic rec- 



ords of the State, the archives at Richmond, and those at county- 
seats, — in all, nearly one hundred. The first part of the book 
treats of the first permanent settlement in the Shenandoah valley, 
and comes down to the revolutionary war. Part second covers 
the ground between the Revolution and the civil war, and part 
third brings the narrative dpwn to the present time." 

— It is proposed to issue from time to time, in connection with 
the Johns Hopkins University Studies in Historical and Political 
Science, brief notes on current topics of interest. " Municipal Gov- 
ernment in England," a report of an interview with Albert Shaw, 
Ph.D., was issued in January, 1889. 

— The Trained Nurse, published from Buffalo, N.Y., suggests 
a new opening for professional nurses on board the large ocean- 
steamers, caring for seasick passengers. 



Publications received at Editor's Office, March 4-23 

Alexander, W. J. An Introduction to the Poetry of 

Robert Browning. Boston, Ginn & Co. 212 p. 12 . 

$1.10. 
Bernheim, H. Suggestive Therapeutics* A Treatise on 

the Nature and Uses of Hypnotism. Tr. by C. A. 

Herter. New York and London, Putnam. 420 p. 

8°. $3.50. 
Bonaparte, R. La Nouvelle-Guinee. III. Notice le 

Fieuve Augusta ; IV. Notice le Golfe Huon. Paris, 

The Author. 78 p. 8°. 
Bowditch, H. P. Hints for Teachers of Physiology. 

(Guides for Science-Teaching, No. XIV.) Boiton, 

Heath. 58 p. 24 . 
Galton, F Natural Inheritance. London and New 

York, Macmillan. 259 p. 8°. $2 50. 
Oilman, N. P. Profit Snaring between Employer and 

Employee. Boston and New York, Houghton, Mif- 
flin, & Co. 460 p. T2 Q . $1.75. 
Great Divide, The. Vol. I. No. 1. m. Denver, Col., 

Great Divide Publ. Co. 12 p. f°. $1 per year. 
Greene, H. R. Greene's Language Half-Blanks. 

Graded Exercises in Analyzing and Diagraming. 

No. 1. The Sentence and its Four Principal Parts. 

New York, A. Lovell & Co. 4S p. 12 . 
Hardy, A. S. Elements of Analytic Geometry. Boston, 

Ginn & Co. 229 p. 12°. $1.60. 
How to be Successful on the Road as a Commercial 

Traveller. By an old drummer. New York, Fowler 

& Wells Co. 83 p. 20 cents. 



Stock, St G. Deductive Logic. London and New 
York, Longmans, Green, & Co. 356 p. 16 . $1.25. 

Thorpe, F. N. The Government of the People of the 
United States. Philadelphia, Eldredge & Brother. 
308 p. 12 . 90 cents. 



A BOOK FOR THE TIMES ! 

NEW EDITIONS ! 

Laidlaw's Constitution of the United States and 
the Declaration of Independence, in English, 
French, and German, with notes. Sold by all book- 
sellers, or by the publishers, LAIDL AW BEOS. AND 
CO., 137 W. 41st St., New York. 

Second and Revised Edition, in cloth 50c. postpaid. 

Third Edition, in paper 25c, postpaid. 



The New Princeton Review 

Having been merged into the Political Science 
Quarterly, a complete set of the New Princeton 
Review, eighteen numbers in all, is offered for 
$2.50, regular price, $9.00. Among the con- 
tributors are Bancroft, Lowell, Norton, Bryce, 
Tolstoi', Taine, Benjamin, Comte de Paris, 
Lathrop and Eggleston. 

As the supply of complete sets is limited, 
those desiring to avail themselves of this low 
offer, should write at once to Ginn & Company, 
Publishers PoRical Science Quarterly, 743 
Broadway, N.Y. 



Just Published! 



DRAGON'S TEETH. 

Translated from the Portuguese by Mrs. Maby 
J. Seeeano. 12mo. $1.50. 

" Suggests tne close detail, and even tne nicety of 
toucn, that distinguishes Daudet. It turns upon the 
temptation and unfaithfulness of a weak but loving 
woman. The plot is what we have learned to look 
upon as peculiarly French, and it is treated with 
French simplicity and irankness, without coarse- 
ness. It is a terrible presentation of the sure re- 
sults of immorality. The slow retribution that fol- 
lows the sin is remarkably depicted."— Nora Perry. 

"A story of sin and its consequences powerfully 
set forth, and withal there is a great deal of humor 
in the story, a keen insight into the weaknesses of 
human nature that is delicious. It is wonderfully 
good. As a work of literary art, as a story, as a pic- 
ture of life as it is lived under certain conditions, 
the book is a model."— Jeannette L. Gilder. 



A Novel by the Author of " The Story of Mar- 
garet Kent. '' 

A DAUGHTER OF EVE. 

1 vol., 12mo, $1.50. 

" Exceptional cleverness, effective satire, a great 
deal of humor."— Boston Advertiser. 

"A story that for rare merit and interest will sur- 
pass even either of this author's former novels that 
have won such a place in the literary world."— 
Home Journal. 

'* Graciously winning as was ' The Story of Mar- 
garet Kent,' brilliant and moving as was the tale of 
4 Queen Money.' we are strongly inclined to say, 
after reading ' A Daughter of Eve,' that the author 
has attained to a still more gratifying artistic 
triumph than in the case of either of the other two 
novels we have mentioned. Brilliancy, sparkle and 
Wit « A Daughter of Eve ' has in abundance, but it 
also has a definite ethical motive treated with in- 
imitable taste."— Beacon. 



Sold everywhere. Sent, postpaid, on receipt of price 
by the Publishers, 

TICKNOR '& CO., Boston. 



PRIMER OF SCIENTIFIC OOWLED&E. 

Man, Animals, Plants, Stones, The Three States 

of Bodies, Heading Lessons, Summaries, 

Questions, Subjects tor Composition. 



BY PAUL BERT, 

Author of "Bert's First Steps in Scientific Knowledge" 

TRANSLATED AND ADAPTED FOR AMERICAN SCHOOLS. 

Illustrated 12m o^ cloth, 36 cents. 

This new work is carried out in the same spirit as "First Steps in Scientific Knowledge," 
and follows the same plan. The book is so arranged that the larger work becomes a review and 
extension of the subject. The method, which consists in presenting to the child during two or 
three consecutive years the same subjects, in the same order, following the same general arrange- 
ment, but with an increasing number of facts and a progressive elevation of ideas, is an excellent 
one, and is now universally adopted. 

The reductions have naturally been largely in Physics, Chemistry, and Vegetable and Animal 
Physiology. Yet, a somewhat fuller development has been given to the descriptive part of Nat- 
ural History, and to applications easy to comprehend. These two works, then, depend upon each 
other. They form a coherent whole. The first prepares lor the second, the second completes the 
first ; at the same time each has its individuality, and can be used without the other. 

In the present translation only such changes and additions have been made as were neces- 
sary to Americanize the book and adapt it to the requirements of public and private schools in 
this country. 

The illustrations are for the most part entirely new Those upon Natural History were 
drawn from life by some of our best artists. 

Sent post-paid on receipt of price. 

J. B. LIPPINCOTT COMPANY, 

715, 717 Market Street, Philadelphia. 
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GUARANTY INVESTMENT COMPANY 

CAPITAL $250,000. 

Offices : Atchison, Kan. 191 Broadway, New York. 222 Walnut St., Phila. 

Hon. ALBERT H. HORTOH (Chief Justice, Kansas Supreme Court), Topeia, Kan., Pres't. 



7°| Guaranteed Farm Mortgages 7°| 







The Guarantee Investment Company makes loans upon fertile farms in the choicest portions of Kansas and Nebraska 
and has adopted the policy of sending a Committee of its Investors each year to examine its loans and methods of business. 

The Committee this year consisted of PROF. A. H. BERLIN, Principal of the High School Montrose, Pa., and 
MA J. THEODORE L. POOLE, Ex- U. S. Pension Agent, Syracuse, N. Y. Roth of these gentlemen are persons of 
the highest character and have the confidence of the Communities in which they reside. 

The Committee has recently returned and has made a very interesting Report upon the general development of Kansas and 
Nebraska as well as the business of the Company. The Company will be glad to send this Report to any address. 

The following names are taken from the long list of Investors in our Mortgages: 



William A. Cauldwell, 59 Liberty St., N.Y. 

Palmer Cox, 658 Broadway, N.Y. 

Rev. Jos. H. Rylance, D.D., 11 Livingston Place, N.Y. 

Rev. Brady E. Backus, D.D., 360 West 28th St., N.Y. 

Rev. R. M. Sommervile, 126 West 45th St., N.Y. 

Dr. Robert A. Murray, 235 West 23d St., N.Y. 

Dr. James P. Tuttle, 136 West 41st St., N.Y. 

H. Edwards Rowland, 218 Fulton St., N.Y. 

Irving H. Tifft, Esq., 271 Broadway, N.Y. 

Prof. D. G. Eaton, 55 Pineapple St., Brooklyn, N.Y. 

Dr. E. P. Thwing, 156 St. Marks Ave., Brooklyn, N.Y. 

Dr. C. C. Miles, Greenport, N.Y. 

John V. N. Bergen, Port Jefferson, N.Y. 

Benj. W. Stilwell, Yonkers N.Y. 



(See if Some Friend of Yours is not in the List.) 

R. C. Coleman, Goshen, N.Y. 

Mrs. Samuel Carlisle, Newburg, N.Y. 

Dr. C. C. Bartholomew, Ogdensburg, N.Y. 

Rev. Nelson Millard, D.D., Rochester, N.Y. 

Rev. Horace G. Hinsdale, D.D., Princeton, N.J. 

Dr. Charles M. Howe, Passaic, N.J. 

George A. Skinner, 5 Railroad Place, Newark, N.J. 

Dr. Edwin M. Howe, 85 HalseySt., Newark, N.J. 

Dr. H. G. Buckingham. Clayton, N.J. 

Dr. Martin Cole, Jr., Hainesville, IS .J. 

Mortgage Trust Co. of Pa., Philadelphia, Pa. 

Miss Mary Miller, 1230 Spruce St., Philadelphia, Pa. 

Henry D. Biddle, 311^ Walnut St., Philadelphia, Pa. 



Dr. Calvin C. Halsey, Montrose, Pa. 

Rev. William Baldwin, Great Bend, Pa. 

Gen. William Lilly, Mauch Chunk, Pa. 

Second Nat. Bank, Mauch Chunk, Pa. 

Enos E. Thatcher, West Chester, Pa. 

Mrs. Townsend Poore, Scranton, Pa. 

Rev. Burdett Hart, D.D., New Haven, Conn. 

Dr. Frank H. Wheeler, New Haven, Conn. 

Charles R. Christy, Stamford, Conn. 

Mrs. Catharine P. Fuller, Woodmont, Conn. 

Miss Jessie Henderson, Lenox, Mass. 

Dr. M. J. Halloran, Worcester, Mass. 

Albert Walker, Bennington, Vt. 



Address for Report and Monthly Bulletin 



HENRY A. RILEY, General Eastern Manager, 191 Broadway, N.Y. 

ONE LANGUAGE FOR THE WHOLE WORLD. 



WORLD-ENGLISH : 



THE UNIVERSAL LANGUAGE. 25 CENTS. 

Every one has heard of the butcher who, after a long 
search for his knife, at last found it in his mouth : so 
speakers of English have been seeking for a universal 
language, when, lo ! it is in their mouths. The intelligi- 
bility of English words has been obscured by a dense 
mist of letters. This is now dispersed by A. Melville 
Bell, who has already won a world-wide reputation 
through his invention of "Visible Speech," the great 
boon to deaf-mutes. Professor Bell calls this new discov- 
ery of his "World-English," and the result is a language 
which cannot fail to meet with acceptance, and at once 
supersede the supposed necessity for u Volapuk," or any 
other artificial language. No language could be invented 
for international use that would surpass English in gram- 
matical simplicity, and in general fitness to become the 
tongue of the world. It is already the mother-tongue of 
increasing millions in both hemispheres, and some knowl- 
edge of the language is demanded by all educated popula- 
tions on the globe. Social and commercial necessities 
require that the acquisition of this knowledge shall be 
facilitated, and it is believed that Professor Bell's inven- 
tion has removed the last impediment to English becom- 
ing the universal language, for which vague desires have 
long been entertained, although hitherto only futile ef- 
forts have been made. 

Ex-President Andrew D. White, of Cornell University, 
says : " I believe that the highest interests of Christian 
civilization and of humanity would be served by its 
adoption. China and Japan would be made English- 
speaking peoples within fifty years, and so brought with- 
in the range of Christianizing and civilizing ideas, in the 
largest sense. All existing missionary work is trivial as 
compared with this. For your sv stem would throw wide 
open those vast countries, as, indeed, all the countries of 
the world, to the whole current of English and American 
thought." 




For Diffusion ot English throughout the World 

AS 

THE UNIVERSAL LANGUAGE 

This " Hand-Book of World-English " is the Complete, Simple f 
and Efficient Medium. 

FOREIGNERS 

Will Acquire, by Means of this Hand-Book, a 
PERFECT PRONUNCIATION OF ENGLISH. 

For Primary school Pupils and Illiterate Mills 

World-English is a Royal Road to Reading. 

To Teachers ot English and Modern Languages 

This Hand-Book will be of Primary Importance 
as a Phonetic Directory. 

DEFECTS OF SPEECH 

Will be Readily Corrected by Means of the Articula- 
tive Directions in this Hand-Book. 



HAND-BOOK OF WORLD-ENGLISH, 

25 CENTS. 

The plan of this little book is altogether new. Letters 
and sounds are so associated, in all the exercises, that from 
the mere knowledge of letters a learner cannot fail to 
pronounce words with certainty. English reading will 
thus be easily acquired, whether by natives or foreigners, 
children or adults. 

The general resemblance of World-English to Literary 
English is such that any reader of the latter deciphers 
the former at sight, or, at most, after a few minutes' 
study of the new letters. A like result may be antici- 
pated for those who shall learn to read from World-Eng- 
lish. They will transfer their power of reading to the 
literary form of the language, almost without effort.. The 
orthographic aspect of words will, besides, be so fixed in 
the eye, by contrast, that spelling will be remembered as 
— what it really is — a pictorial association with words. 

No special training is required to qualify teachers for 
using this book. The subject can even be successfully in- 
troduced in the kindergarten and the nursery. This 
phonetic mode of initiation in reading cannot be too 
strongly urged on the attention of School Boards on both 
sides of the Atlantic. 

The ordinary orthography of each word is interlined 
with the World-English version throughout the Exer^ 
cises and Readings . 

So set down, our tongue is the best for the world to 
unite upon. — Brooklyn Eagle. 

The idea of Mr. Bell has much to recommend it, and 
the presentation is charmingly clear.— American, Phila. 

The result is a language which cannot fail to meet with 
acceptance. — Boston Traveller. 

Has the merit of great ingenuity. — Railtvay Age. 

His treatise, as a study of English orthoepy, condenses 
the result of much thought and experience in small com- 
pass. — The Critic. 

World-English deserves the careful consideration of all 
serious scholars. — Modern Language Notes. 

World- English is the English language unburdened of 
its chaotic spelling.— Popular Science Monthly. 

We commend it to the attention of teachers.-— Hawa 
Globe. 



11 World-English" and "Hand-Book of World-English " can be had of all booksellers, or will be sent for 50 cents, post free, by the publisher, 

IN". ID. O- ZHIOZDGKES, 47 Xia,±a,;y-e-trbe Place, ISTe-^r "^ozcDso 
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The Make-up of 

SCI ENCE 



has been 



changed recently to 



render it 



MORE ATTRACTIVE 



For Sale 



on 



the 



News Stands. 



ANEW MAGAZINE-THE SWISS 
Devoted to spreading a love of PRHQQ 
nature among the people. Edited vjllUdO 
by Harlan H. Ballard, President of the Agassiz Asso- 
ciation, and succeeding St. Nich'rt s us the official maga- 
zine of that body. $1.50 a year. Sample copy 10 cents, or 25 
cents for trial subscrintion for 3 months. 

X. D. C. HODGES, Publisher, 
Mention this paper. 47 Lafayette Place, New York. 



Wants. 



AYOUKG MAN can have lucrative engage- 
ment, not only a fixed salary, but accord- 
ing to his work accomplished in travelling for 
Science. A personal interview invited. 
N. D. C. HODGES, 

47 Lafayette Place, New York. 



Old and Rare Books. 
A. S. CLARK, Bookseller, 

34 PARK ROW, NEW YORK CITY. 

A Gleaner in the By-ways of Literature. Results of Gleaning 

found in Catalogues issued from time to time. 

CATALOGUE NO. 27 NOW READY. 



B 



ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 



H. WILLIAMS, 
Dealer in Old Magazines, Reviews, &c. Scientific 
periodicals a specialty. 39 Macdougal St., N.Y. 




PETER COOPER'S GLUE. 

Prepared in liquid form by the N.Y. 
Liquid Glue & Adhesive Co. The 
long and well-known reputation of this 
glue for its strong adhesive properties 
requires no recommendation. It is the 
glue your furniture is glued with, and 
never fails to join the hardest of wood 
if properly applied. Always ready for 
use. For sale everywhere. 

CONTAINS NO ACID. 



Unalterable 

GLUE 



& Fraerrant 

PASTE 



A strong and harmless preparation of flour and glue for 
Photographers, Manufacturers, Merchants, Insurance 
Companies, Banks, and family and office use. Contains 
no acids. Unlike Mucilage, adheres and dries immedi- 
ately. N. Y. Liquid Glue and Adhesive Co., Preparers 
of Peter Cooper's Glue in Liquid Form, 18 N. William 
St., New York. Used in this office. 



Any one who will have the following blank filled out by a 
responsible Newsdealer, and mailed to us, will be allowed a 
three months' subscription to Science. 

N. D. C. HODGES, 

47 Lafayette Place, New York. 



1889. 



To the News Company. 

You may add to my regular order Jive copies of Science 
each week {returnable). 



SCIENCE CLUBBING RATES. 



10$ DISCOUNT. 

We will allow the above discount 
to any subscriber to Science 
The Swiss Cross who will send 
us an order for periodicals exceeding 
$10, counting each at its full price 



American Agriculturist 

American Analyst 

American Architect and Building 
News. 

Imperial edition 

Gelatine li 

Regular ' k 

American Garden 

American Journal of Philology 

American Machinist 

American Magazine 

American Naturalist 

Andover Review 

Atlantic 

Babyhood 

Baby land .. 

Bradstreet's 

Brain 

Building (weekly) 

Carpentry and Building 

Century Magazine 

Chautauquan, The 

Christian Union, The 

Christian Weekly, Illustrated 

Cosmopolitan, The 

Critic 

Doctor 

Eclectic Magazine 

Edinburgh Review 

Electrical World . 

Electrician and Electrical Engineer. 

Electrical Review 

Engineering and Mining Journal .... 

English Illustrated Magazine 

Family Story Paper (N.Y.) 

Forest and Stream 

Forum, The 

Godey's Lady's Book 

Harper's Bazar ... 

Harper's Magazine 

Harper's Weekly 

Harper's Young People 

Health and Home 

Herald of Health 

Illustrated London News (Amer. 

reprint) 

Independent, The 

Inter Ocean, The 

Iron Age (weekly) 

Journal of Philology (Eng.) 

Journal of Speculative Philosophy 

(begins with Jan. No.) 

Judge 

L' Art 

Life. 

Lippincott's Magazine 

Littell's Living Age 

Little Men and Women 

London Quarterly 

M acmillan's Magazine 

Magazine of American History. .... 

Medical and Surgical Journal 

Mechanical Engineer 

M etal Worker 

Microscope, The 

Nature 

New Princeton Review 

North American Review 

Outing 

Overland Monthly 

Pansy 

Political Science Quarterly 

Popular Science Monthly 

Popular Science News 

Portfolio, The 

Practitioner 

Public Opinion 

Puck 

Puck (German) 

Quarterly Review ^London) 

Queries 

Rural New-Yorker 

St. Nicholas 

School Journal 

Scientific American 

Supplement 

Architect and Builders' edition. . 

Scribner's Magazine 

Southern Cultivator 

Springfield Republican (weekly).... 

Sunday School Times 

Teachers' Institute 

Texas Sif tings 

Treasure-Trove 

Truth Seeker, The 

Wide Awake 

Young Folks' Journal 
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N. D. C. HODGES, 
47 Lafayette Place, 

New York. 



March 29, 1889.] 



SCIENCE. 



Ill 



C. & C. ELECTRIC MOTOR COMPANY. 



Electric Motors 

FOR 

Arc and Incandescent Cir- 
cuits, Most Economi- 
cal Motor on the 
Market. 
Regulation Perfect. 
Motors Designed for all 
Power Purposes. 




OFFICE and MANUFACTORY: 

402 and 404 Greenwich Street, New 
York Citv. 



New England Office, 19 Pearl St,, Boston, 

Philadelphia Office, 301 Arch St. 

Western Office, 139-141 Adams Street 
Chicago. 

Southern Office, 25 Carondelet Street, 
New Orleans. 



Schools. 



New Jersey, Plainfield. 

THE CHESTNU TS.-Parents with daughters toedu- 

■*■ cale, or orphan girls with companion, may find a 

comfortab'e home, with school instruction by applying to 

Miss E. E. Kenyon, 

New York Cjty, N. Y. 
DOTANY, MICROSCOPY -PRACTICAL courses 
**-"* at the New York College of Pharmacy open for 
ladies and gentlemen from April 10 to end of June, in- 
cluding botanical excursions and individual instruction 
in microscopic work. For particulars apply to College, 
209-213 East 23d St., or to PROF. [. SCHRENK, 
Hoboken, N. Y. 



V* 



Connecticut, New Haven, 
TUTRR. CADY'S SCHOOL FOR YOUNG LADIES. 
XTJ - Prepares for Smith and Wellesley, and admits to 
Vassar by Certificate, Circulars. Early application 
necessary. 

Vermont, Burlington. 
TERMONT EPISCOPAL INSTITUTE. Boarding 
School for Boys. Prepares for College or Business. 
Military drill. Terms moderate. Fifty-seventh half- 
year opens September 3, 1888. Send for catalgue. 

H, H. ROSS, A.M., Principal. 

Terre Haute, Ind. 
ROSE POLYTECHNIC INSTITUTE.-A School 
A ^ of Engineering. Well endowed, well equipped depart- 
ments of Mechanical and Civil Engineering. Electricity. 
Chemistry, Drawing. Extensive Shops & Laboratories. 
Expenses low. For catalogue address T. C. Mendenhall, 
Pres. 



Brokers mid Auctioneers. 

R. ELLIS & CO. " 

BUSINESS, HOTEL AND PATENT BROKERS, 
AUCTIONEERS, ETC. 



JTo. 176 JMZfJWfDfrYf 1", 



Room 46. 



JVew York. 



Clients Advised fi'ee 0/ charge. 



J. P- TRAVER & CO , 

General Auctioneers, 

Real Estate and Business Brokers, 

OFFICE, 23 PARK ROW, 

Opposite Post Office, (Rooms 14 & 15.) New York. 



Mortgages Foreclosed. Cash Advanced on Consignments. 

Property of Every Description Bought, Sold 
and Exchanged. 



Scientific Apparatus, 



J. GRUNOW 

621 Sixth Avenue, New York, 

Established 1852. 

MAKER OF 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




IMPROVED.OIL LIGHT 

MAGIC LANTERNS. 

Also Lime and Elect* ic Light Apparatus, and 

mechanical, plain, and fine colored views. 

J. B. COLT & CO., Manufacturers, 

No. 16 Bfekman Street, New York. 



MAGIC Stereopticons and the Best Views 

T A xttct-»*tc* for Public, Church, Home, and 
LAISI 1 fc,KN b Scientific Exhibitions. Best appa- 
ratus, new views. Largest stock. Reduced prices, 24 
Years' Practical Experience. Illus. Catalogue Free. 

GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa 

ELECTRICAL TESTING BUREAU, 

Johns Hopkins University, Baltimore, Md. 

Resistance Coils and Boxes Compared. 

Am meters and Volt meters calibrated. 

Condensers standardized. 

Primary and Secondary Batteries Tested. 

Efficiency of Dynamos and Motors Deter- 
mined. 

Insulation of Cables and Wires Tested. 

Etc., Etc. 

Circulars describing Methods Used, Prices, 
Etc., sent on Application. 

Address as above. 



MORRIS EARLE k CO. 

SUCCESSORS TO 

ft. & J. BECK, 

1016 Chestnut Street Phiia 

Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 

graphic Apparatus and 
Outfits. 

Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 

Illustrated Price List 
mailed free to any ad- 
dress. Mention Science 
n corresponding with us. 




E.&H.T ANTHONY & CO. 

591 Broadway, N.Y. 
Manufacturers and Importers of 

PHOTOGRAPHIC INSTRUMENTS, 

Apparatus and Supplies of every 
description. Sole proprietors of 
the Patent Detective, Fairy, Nov- 
el, and Bicycle Cameras, and the 
Celebrated Stanley Dry Plates. 

Amateur Outfits in great variety, from $9.00 u pwa rd. 

Send for Catalogue or call and examine. jJ^^More 
than 40 years established in this line of business. 




WHITALL'S PLANISPHERES OR DI- 
RECTORY OF THE STARRY HEAVENS 
name and locate all Stars, Constellations, and 
Planets visible at any given minure of time. 
Should be used by every one. Ask your sta- 
tioner, or address Wm T. Cooper, Manager, 
307 Race St., Philadelphia, Pa. 



Readers of Science 

Corresponding with or visiting Advertisers 
will confer a great favor by mentioning the paper. 



TO EMPLOYERS. 

Having purchased the fixtures, good will, &c, of 
the NEW YORK EMPLOYMENT BUREAU, at No. 
681 BROADWAY, in this city, we request the pat- 
ronage of the public in the future. We desire to 
fill a long-felt want for an employment bureau, 
where only the best grade of male help Is dealt in, 
and It is our aim to send ONLY such help as is or- 
dered in every instance, and our patrons can rely 
on us to send strictly flrst-ciass help, the references 
of whom we personally Investigate before Rending 
to any one. We simply request a trial, and are con- 
vinced that we will give sai isf action in every case. 
We have on hand help in every branch, which we 
can send upon receipt of telegram or letter, AND 
FOR WHICH WE MAKE NO CHARGE TO AN EM- 
PLOYER. 

NEW YORK EMPLOYMENT BUREAU, 

(AS REORGANIZED). 
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SPRING STYLES 

DRESS RA.BRICS. 

Plain and Hair- Line Batiste Cloths, 

Printed Laines, Fancy Mohair, 

Cheviots, Tweeds, 
for Steamer and Travelling Dress. 

Checked and Striped Suitings, 

Broche and Embroidered Robes, 
Cashmeres d'Ecosse. Henrietta Cloths, 

IN NEW COLORINGS. 
FOR STREET A ND E VENING WEAR 

JOtoadwau caj \<)ito 6t. 

New York. 



GINGHAMS, SATEENS, & LAWNS 

Exquisite colorings are not con- 
fined to Silks. Cotton Dress Fab- 
rics this season are more beautiful 
in design and shading than ever 
before. 

The finest Scotch Novelty Ging- 
hams are from 18 cents to GO cents 
per yard Freres Koecblin's French 
Sateens, 30 and 35 cents per yard. 

Printed Batistes 25 and 35 cents 
per yard ; figured Lawns, all linen, 
30 cents per yard ; German Linen 
Dress Goods, plain, 35 cents, 
checks and Broche effects, 40 cents 
per yard. 

Samples sent on request. 

JAMES McCREERY & CO. 

BROADWAY AND ELEVENTH STREET, 

NEW YORK. 



SPECIAL TEACHER'S EXCURSION TO 



PARIS 



EUROPE 

WORLD'S EXPOSITION 



J 

visiting England, France, Germany, the 
Rhine, Belgium and Holland. All travel and 
hotels FIRST-CLASS. Finest line of Steamers cross- 
ing the Atlantic. Low Rates, Rooms are being 
rapidly taken. Send for circular, free. 

E. TOURJEE, Franklin Square, Boston, Mass. 




r-m Hastings* 



*A»R-flART- f 

dehtfana|ei». 



•JOS-TRIPB 



^Illustrative 

AND ADVERTISING 
p»URP0SES 



BRANCH -AT 7Jgfi-qjESTHUT.ST» 
C">^s> PHILADELPHIA.- P/*f>« 




[NEW YOR.K.H 



THE CHEQUE BANK 

LIMITED. 

Established in London, 1873. 

CHIEF OFFICE. 4 Waterloo Place, Pall 
Mall, London, 

TRUSTEES: 

The Right Honorable JOHN BRIGHT, M.P. 

The Right Honorable EARL BEAUCAMP. 

Bankers: Bank of England. 

The Capital of the Bank and its Guarantee Fund of 59% 
is invested in Government Securities. 

The Bank does not discount Notes or Bills, nor specu- 
late, but loans its Deposits against Government Securi- 
ties, thus making the Cheque Bank Cheques EQUAL TO 
CASH— as Bank of England Notes are. 

The Cheque Bank issues Cheques singly or in books 
from ONE POUND upwards, for the use of Travelers, 
and for others remitting money to Europe, available in 
every town in England, Scotland, Ireland, and Wales. 
In every town of Europe, and all other parts of the world. 

Cheque Bank Cheques are accepted as Cash by all 
the British Government Offices. 

VISITORS TO THE PARIS EXHIBITION this 
summer can get the Cheque Bank Cheques cashed at 50 
Banking Houses in Paris. 

Travelers and others holding Cheque Bank Cheques 
can have their mail matter addressed to them, care of the 
Cheque Bank, London, who will take charge of the same 
and torward to any address. 

For Hand-Book containing List of upwards of 2000 
of the principal Banking Houses throughout the World 
who Cash the Cheque Bank Cheques, and for all infor- 
mation, apply to the AGENCY, 

CHEQUEBANK, Limited, 

United Bank Building, 
2 Wall St., New York. 

E. J. matliews & Co., Agents. 

REFERENCES BY PERMISSION : 

JNO. W. MACKAY, Esq., President Commercial Cable 
Company, Mackay-Bennett Cables, New York. 

F. O. FRENCH, Esq., President Manhattan Trust Co., 

New York, and others. 



FOOD 
ADULTERATION 

And its Detection. With photomicrographic plates and 
a bibliographical appendix. By J. P. Battershall. 328 
pages, 8vo, cloth. Price, $3.50. Circulars and Catalogues 
on application. E. & F. N. SPON, 

12 Cortlandt St., New York. 





KIMBALL'S 

STRAIGHT CUT 

CIGARETTES. 

Unsurpassed in quality. 

Used by people of refined taste. 
Highest award at Brussels, 1888. 
The finest smolfing mixtures are of 
our manufacture. 

Fifieen First Prize Medals. 
WM. S. KIMBALL & CO., 

Rochester. N.Y. 



PIANOFORTES 

TJNEQALLED IN 

Tone, Touch, Workmanship and Durability. 

WIIililAM RNABE & CO. 

NEW YORK : No. 1 12 Fifth Av., above 16th St. 
BALTIMORE : Nos. 22 and 24 E. Baltimore St. 
WASHINGTON : No. 81 7 Market Space, Penn. Av., near 9th St. 



GOOD NEWS 
12 LADIES. 

■"T^atesUmluoemenTsTver of- 
fered. Now's your time to get 
up orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
■ Rose China Tea Set, Dinner Set, 
Gold Hand Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 
THE GREAT AMERICAN TEA CO.. 
P. O. Box 289. 81 and 33 Vesey St., New York. 





DROP 

IN THE 

PRICE 
* OF 

GRAVITY 

DROP 

ANNUNCIATORS. 



DON'T FORGET THE 

DUST-PROOF BELLS. 



HAZAZER & STANLEY, 

32 Frankfort Street, N. Y. 
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ALMOST AS PALATABLE 
AS MILK. 

So disguised that the most 
delicate stomach can take it. 



&■**! Remarkable as a 

vj' : % FLESH PRODUCER. 
'" J Persona g:i in rapidly 
wliile taking it. 

SCOTT'SEMULSION 

Is acknowledged by Physicians to be the FINEST 
and BEST preparation of its class for the relief of 

consumption. scrofula, general 
i>i;biltty, wasting dtseases of 

CHILDREN, and CHRONIC COUGHS. 

axl druggists, Scott & Eowne, New York, 



